Abstract: Pruritic scalp has not traditionally been specifically categorized as a separate dermatologic condition; but rather it has been included within the broad category of seborrheic dermatitis. This has severely limited testing and understanding of this entity.
Pruritus is defined as sensations which provoke the desire to scratch. If there is no visible sign for the symptoms, one can use the term essential pruritus, pruritus sine material, or generalized pruritus [1] . However, such a designation discredits patients who have an itch secondary to metabolic alterations, systemic disease, or defect in the cutaneous neuroanatomy and neurophysiology.
On this latter point, the anatomical framework for nerve conduction includes cutaneous elicitation of itch via pruritoceptive nerve fibers and their transmitters, spinal processing of the signal, and spino-thalamico-cortal transmission of the acknowledgement of the sensation. Nerve endings and neurotransmitterss can be primary causes of pruritus. The induction of pruritus with proteinases and cytokines demonstrates the close connections between immune and neurotrophic factors in the pathophysiology of pruritus.
The scalp appears to process itch sensations slightly differently than other skin locations. The sensitivity of human scalp skin to pruritic stimuli by intradermal microdialysis in vivo is altered due to a lower innervation density of pruritic nociceptors and different central processing of itching [2] . Of note, atopic dermatitis also has been shown to have an alteration in histamine-sensitive nerve fibers [3] . Additionally, the scalp also has been shown to have an increased density of lymphatic vessels when compared to glabrous skin [4] . The lower venous and filtration pressure of the scalp leads to a diminished transcapillary protein extravasation [5] . A reduced vascular and sensory sensitivity of scalp skin to *Address correspondence to this author at 5600 Monroe Street, Suite 106B, Sylvania, Ohio 43560, USA; Tel: 419-885-3403; Fax: 419-885-3401; E-mail: cgbakb@aol.com pruritic agents has been established [2] . Patients with dandruff have been shown to have decreased levels of intercellular lipids in the scalp stratum corneum and impaired barrier function [6] .
We propose that pruritic scalp be designated a distinct condition in which one experiences episodic itching of the head without any visible or pathological sign of psoriasis, head lice, or any other visible cause of irritation. Textbooks place this condition within the broad category of seborrheic dermatitis which classically present with dandruff and greasy scales of the hairline and eyebrows. This pilot study was performed to assess patients' responses to various topical therapies in cases of pruritic scalp.
STUDY DESIGN
A five-week, open-label study was designed to examine patient satisfaction with several topical remedies for pruritic scalp. Twelve patients, ranging in age from 32 to 66, five of whom were male, and demonstrating chronic itch of the scalp for at least four months in duration were recruited from September 2005 through May 2006 to participate in the study. The patients selected had no history of atopy, such as allergic rhinitis, asthma, hay fever, food or inhalant allergies. Additionally the patients did not have psoriasis, head lice, or demonstrable dandruff. Study subjects were also excluded if they had extensive dermatitis, or if they had, within the prior month, used any topical prescription medication for the scalp condition.
All patients were given sufficient quantities of several topical agents including a steroid solution (namely Locoid by Ferndale Laboratories), calciptriene solution (namely Dovonex by Bristol-Myers Squibb Company), benedryl solution, and lanacaine solution. Each product was to be used separately by itself for a time period of one week. They were also provided with an oral antihistamine, namely fexofenodine (Allegra by Sanofi Aventis) 60 mg twice daily, to be taken for the last week without any other topical therapy. During the duration of the study, they were instructed to wash their hair daily if Caucasian, and at least twice a week if Black.
Participants were seen at baseline and at five weeks. On the return visit, survey questions were posed to the patients as presented in Table 1 . Utilizing a 10-point scale, patients were asked to rate their responses to several clinical parameters. Table 2 shows the survey tabulations with the averages displayed from the twelve questionnaires obtained. In this small study, the only query which was distinctly affirmative was that frequent hair washing reduced scalp pruritus. Not one product received high accolades from all participants. Use of lanacane solution and steroid solution were slightly preferred for topical care. The two queries with the most divergence were whether antihistamines helped and whether there is an emotional component to the itch. Two of the twelve participants had excellent relief with oral antihistamine therapy.
RESULTS

CONCLUSIONS
Pruritic scalp has not traditionally been specifically categorized as a separate dermatologic condition, and this has severely limited our understanding of this entity. Although seborrheic dermatitis is well represented in the literature, only a few authors have even suggested the existence of a separate entity for pruritic scalp. Elie et al. [7] coined the entity 'erythematous squamous dermatoses of the scalp' for their clinical studies. Draelos discussed the frequency of patients who present at dermatological offices with scalp pruritus, but considered it a mild form of seborrheic dermatitis [8] . It is likely that this condition can be defined similarly to contact irritant dermatitis by its four main components, namely skin barrier disruption, epidermal skin changes, cytokine release, and nerve-ending changes [9] . The divergent responses in this study underlines that there are probably different factors and trigger points in this condition.
When seeking better topical anti-itch therapies for the scalp, one must first screen for causative factors, such as viral, fungal, or parasitic elements. Thereafter, symptomatic therapy includes substituting some other sensation by cooling, heating, and/or counterirritation, by anesthesia of sensory nerve endings with local anesthetics, blocking mediators of pruritus to deplete substance P or to block acetylchoine release, and reducing inflammation of the skin with corticosteroids or immunomodulators. This report is a pilot study in the hopes of finding better therapies for afflicted patients. From our observations, a starting treatment for afflicted patients may include topical steroid and lanacaine in addition to a trial with oral antihistamines.
Pharmaceutical companies have offered several studies on seborrheic dermatitis [8, [10] [11] [12] [13] [14] [15] , an entity which seems to encompass all scalp dermatoses save for psoriasis. An association between seborrheic dermatitis and the lipophilic yeast that reside in the hair follicles has been attempted; however there is no simple stoichiometric relationship between yeast numbers and severity of the condition [16] . In short, Malassezia would not seem to play a significant etiologic 3. Do you believe that stress (especially emotional stress) makes the itching worse (grade on a scale of 1 -10, with 1 meaning that stress does not affect the condition at all, and 10 meaning that stress has a major influence on the severityof the condition)?
For the next set of questions, grade on a scale of 1 -10, with 1 meaning that the product did not help at all, and 10 meaning that the product was fantastic. role in pathogenesis, and should be considered a secondary effect [17] . Only in a few reports is the symptom of pruritus been considered as part of the disease process [8, 13] . More specific definitions of clinical states of the scalp should improve our understanding of conditions such as pruritic scalp. Caffeine intake has been shown to increase serotonin levels and has been associated with exacerbations of some disease states [18] [19] [20] [21] . This dietary elimination did not affect pruritus in this patient study of pruritic scalp.
Some reports suggest that stress, and especially emotional stress, makes scalp itching exacerbate. The itching appears to be a response to thwarted urges, frustration, or just a fidgety behavior [22] . There was definitely not a concensus on this question from patient responses. Similar to previous classification of atopic dermatitis as neurodermatitis in previous generations [23, 24] , stress factors are not the major impetus of scalp pruritus, and research in this area will be thwarted until such assumptions are dispelled.
There are several caveats to this study. Product preferences may have been related to base characteristics, unrelated to active ingredients. Also, this trial was of short duration with small numbers of patients, and the findings cannot adequately inform practitioners regarding the use of topical remedies for this entity. This pilot study with twelve patients does not clarify the clinical uncertainty regarding the most effective treatment for pruritic scalp. Trials of short duration with small numbers of patients do not adequately inform practitioners regarding the use of these topical remedies. However, it does bring attention to a distinct entity, namely pruritic scalp, which does warrant further investigation.
